adults with specific foot conditions being associated to higher disability [7] . In addition, the worst quality of life related to the foot health may be associated to the risk increase of fall [8, 9] . The Bristol Foot Score (BFS) may be considered as a selfreported health questionnaire with 15 items for measuring the impact of foot problems such as concern and pain (7 items), footwear and general foot health (4 items), and patient mobility (3 items). The BFS was developed and validated in the United Kingdom with a high reliability (Cronbach α = 0.90) [10] . This questionnaire is sensitive to change after toenail surgery. Nevertheless, a poor level of concordance was reported between the BFS and the Chiropody Assessment Criteria Score [10, 11] . Consequently, the BFS may reflect patients' perceptions of their own foot health and may be useful for assessing the efficacy after interventions and establishing foot health within populations [10] . Despite the domains of the FHSQ (foot pain, foot function, footwear, and general foot health), FFI (pain, disability and activity limitation) and MFPDI (foot pain and function) may be considered similar tools validated and translated into Spanish [1] [2] [3] [4] , specifically the BFS adds new domains such as the patient mobility [10] .
Considering the BFS domains, 3 underlying factors were considered. First factor, concerns about feet and pain was shown to be the most powerful to predict the 50% of the set of 15 responses. Second and third factors, footwear and general foot health as well as mobility were reported to predict the 10% and 9% of the variance, respectively [10] . Nevertheless, transcultural adaptation, contruct validity and reliability should be carried out following guideliness in order to preservate the crosscultural measurement properties [3, [12] [13] [14] . To date, the BFS has not been adapted or validated to Spanish language [10, 15] . Therefore, this study aim was to perform the transcultural adaptation and validation of the Spanish BFS version (BFS-S).
MATERIALS AND METHODS

Study design
A cross-sectional descriptive study was carried out between june and september 2017, following The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement and checklist [16] . Transcultural adaptation and validation was performed using the BFS as a clinimetric tool [10] .
Ethical statements
The Ethics Committee approval was obtained from the University of La Coruña. Furthermore, informed consent was obtained from all subjects. The Helsinki Declaration, Organic Low of Protection Data (15/1999) Inclusion criteria comprised participants with foot pain for at least the past 3 months. Exclusion criteria included psychiatric or cognitive disorders in the medical record, refusal to give consent form and the inability to following the instructions necessary to carry out the present investigation [1] [2] [3] [4] 10] .
Translation procedure
The recommended forward/backward translation protocol was applied for the procedure of translation, transcultural adaptation and validation from United Kingdom to Spain [2, 3, [12] [13] [14] . The translation procedure was conducted according to the recommended international guidelines [12, 17] .
First, the author of the original questionnaire (SB) was contacted in order to carried out this translation [10] . Second, forward translation was performed by two independent bilingual Spanish translators. Third, the reconciliation in the forward translations was performed and written with each translator separately. Fourth, the reconciled forward translated version of the BFS-S was translated back to Spanish by 4 authors (ENF, DLL, PPL and CCL), 3 podiatrists and 1 physiotherapist PhD university professors. Fifth, the translated version was compared with the original version to be sure about conceptual equivalence of the translation, discrepancy or unclear terms. Sixth, the harmonization was carried out by an expert panel formed by 6 authors (ENF, DLL, PPL, CCL, MELI and RBBV), 5 podiatrists and 1 physiotherpist PhD university professors, in order to be agreeing about the translation. Seventh, cognitive interviews were carried out in physiotherapy and podiatry centers in order to provide validity and avoid potential errors [17] . Finally, the proofread version of the BFS-S was composed by a Likert scale to improve administration and psychometric properties [2, 10] .
Test-retest reliability and sample size
Test-retest was performed by the following link: https://docs.google.com/forms/d/e/1FAIpQLSfMG yHjbZf75C23562HVZlfoUhpPA_1SozoN_UvzU9p6dZ gHw/viewform. Furthermore, the sociodemographic data (age, sex, profession and study degree), comorbidities (diabetes, peripheral vascular disease, rheumatism, psoriasis, and osteoarthritis), lifestyle (sedentary or active) and foot conditions were self-reported in this link. Participants with foot conditions were recruited from podiatry and physiotherapy clinical centers where universitary students carried out their practices. A pilot study was conducted in order to establish the linguistic comprehension of the BFS-S. Considering a correlation with an ICC of 0.40 and a 95% confidence interval (CI) for a two-tailed test, an error α of 0.05 and a desired analysis power of 80% (error β = 20%), a final sample size of 53 paticipants was obtained. The sample was heterogeneous in order to test this questionnaire for multiple and variated foot conditions [2] . The questions and domains (concern and pain; footwear and general foot health; and mobility) scores of the BFS-S were collected [10] . All patients were able to complete the questionnaire by themselves and the time employed in filling it out was approximately about 5 minutes. Abbreviations: BMI, body mass index; SD, standard deviation. In all the analyses, P < .01 (with a 99-confidence interval) was considered statistically significant. P-values are from Independent student t-test.
Statistical analysis
All variables were examined for normality of distribution using the Kolmogorov-Smirnov test, and data were considered normally distributed if P > 0.05. Independent Student t-tests were performed to find if differences are statistically significative when showing a normal distribution. Measurements which were not normally distributed were tested using non-parametric Wilcoxon signed-rank test. Considering each domain and question, internal consistency and reliability were analyzed through the Crombach alpha (α) with 0 indicating no internal consistency and 1 corresponding to perfect internal consistency and intraclass correlation coefficient (ICC) with a 95% confidence interval (95% CI use of coefficient of variation (CV) values has been the most common approach previously to examine variability between tests, and in the current study, a %CV for method error was calculated as follows: CV = 100 × (2 × (SDd /√2)/(X1 + X2) [19] . SDd represents the standard deviation of the differences between the two tests, and X1 and X2 represent the two-test means, respectively. The 95% limits of agreement statistics (LoA) were also calculated for the absolute comparison of parameters and express the degree of error proportional to the mean; the statistics were calculated using the methods described by Bland and Altman [20] and if the differences between the measurements tend to agree, the result will be close to zero. In addition, standard errors of measurement (SEM) were calculated to measure the range of error of each gait parameter. SEM is a quantitative expression of the range of error that can occur whenever the same participant repeats certain tests. In addition, SEM values were calculated from the ICCs and SDs for each session, using the higher of the 2 SD measurements to determine the range of error attributed between sessions. SEM were calculated according to the formula SEM = SD × sqrt (1 -ICC). Similarly, and for convenience of interpretation, the percent error of the SEM (SEM%) was calculated as the SEM divided by the mean per 100 and provided an estimate of the inherent error or variability normalized to the mean (SEM % = SEM/mean*100 %) [20] . In addition, to determine the smallest amount of change that is real and beyond the bound of measurement error, minimum detectable changes (MDC) were calculated at a confidence level of 95%: MDC values, which reflect the magnitude of change necessary to provide confidence that a change is not be the result of random variation or measurement error, were calculated as follows [21] : MDC = √2 × 1.96 × SEM. Furthermore, Bland and Altman plots were analyzed to evaluate agreement and heteroscedasticity [20] . Each measure was evaluated for homoscedasticity with Breusch-Pagan test for heteroscedasticity (P < 0.05) in a linear regression model [22] . A P value < 0.05 with a confidence interval of 95% was considered statistically significant for all tests (SPSS for Windows, version 20.0; SPSS Inc., Chicago, Illinois). 
RESULTS
Translation
The forward translations were performed with only minor discrepancies and a good agreement was observed between the 2 versions. The back translations between BFS and BFS-S were similar in many of the items. Cognitive interviews showed good understanding and comprehension of the BFS-S. Abbreviations: SD, Standard Desviation; CI 95%, confidence interval 95%; ICC, Intraclas Correlation Index. P value from Wilcoxon Signed-Rank Test; SEM, standard error of measurement; %CV, coefficient of variation; SEM%, percent error of the SEM; LoA, 95% limits of agreement statistics; MDC = minimum detectable change; P value from Breusch-Pagan test for heteroskedasticity
Validation and reliability
The sociodemographic data, such as age, weight, height, and BMI, were shown in table 1. All of the demographic variables presented a normal distribution (P > 0.05) and all items and domains presented a no normal distribution (P < 0.05). Tables 2 and 3 show the test and retest Results of reliability, test-retest and systematic differences of the BFS-S questionnaire by questions and domains are shown in table 2 (Fig. 1) .
DISCUSSION
Considering international recommended guidelines [12, 17] , The BFS-S may be used as a valid and reliable tool for measuring the self-reported health impact of foot problems such as concern and pain, footwear and general foot health, and patient mobility in the Spanish population. The original BFS was validated in the Podiatry Department at the United Bristol Healthcare National Health Service Trust with a high reliability and sensitivity to change after clinical interventions [10, 11] .
Previously, Spanish transcultural adaptation and validation of foot health related questionnaires were carried out with similar results [3, 4] . The Spanish version of the FFI (FFI-Sp) was valid and reliable tool with a very good internal consistency for evaluating pain (0.95) and disability (0.96) of the foot [4] . Furthermore, the Spanish MFPDI version was a robust measurement tool with 3 domains such as foot pain, function and appearance due to an adequate Rasch model, excellent reliability and unidimensionality were provided [3] .
To the authors´ knowledge, this Spanish version may be considered as the first validation and transcultural adaptation of the original BFS. Furthermore, the BFS-S provided similar psychometric properties compared to the Spanish version of the FHSQ. An appropriated construct validity with moderate-to-high domains correlations was shown for the Spanish FHSQ (α = ≥0.739) and BFS-S (α = ≥0.790). Test-retest reliability was shown to be satisfactory for both Spanish FHSQ (ICC > 0.932) and BFS-S (ICC > 0.914) [23] . Comparing the domains from the section one of the FHSQ and the BFS, similar subscales were evaluated [1, 10] . Nevertheless, the section two of the FHSQ assessed general health, physical activity, social capacity and vigour [1, 24] , while the BFS provided a new key domain evaluation for mobility [10] .
The result generalizations of this study should be interpreted with caution due to a non-randomized consecutive sampling method was used. This study weakness may influence the participants´ behavior and the procedure results in a biased sample of the domains under study [25] . The major strengths of this study comprised the first novel validation and transcultural adaptation of the BFS, as well as the possibility to evaluate the quality of life related to patientś foot health and mobility into Spanish [10] . Furthermore, the clinical application of this questionnaire comprised the quality of life related to foot health evaluation through a new validated and reliable tool in the Spanish adult and older adult populations regarding the most common foot conditions such as metatarsalgia, hallux valgus, hallux rigidus, lesser toe deformities, hyperkeratosis, nails disorders or plantar heel pain [26] .
Finally, possible limitations should be considered regarding this study. First, the BFS-S was carried out from podiatry and physiotherapy clinical centers where universitary students carried out their practices, while the original BFS was developed from a podiatry department of the healthcare national service [10] . Second, test-retest was performed through a link in the present study, while the original BFS and other Spanish validated scales were developed by face to face self-reporting of the patient [3, 4, 10] . Finally, age distributions such as children were not considered in this version validation, while other scales such as the Oxford ankle foot questionnaire (OxAFQ) translation was validated from 5 to 16 years old [27] . Despite it may not influence the results of transcultural adaptation and validation, there were statistically significant age differences between men and women.
Conclusion
The BFS-S was shown to be a valid and reliable tool with an acceptable use in the Spanish population and may be used for total or each domain scores, such as concern and pain, footwear and general foot health, and patient mobility.
